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Abstract. An analysis is made on the morphology of the se-
quences, formed by stars distributed along the line of sight
in (V,V–I) CMDs (Colour Magnitude Diagram) from Baade’s
Window (l=1.◦0, b=−3.◦9). The extinction is due to an absorb-
ing layer with an effective thickness of about 100 pc. A linearly,
with distance, increasing extinction up to a maximum value in-
side the absorbing layer is in first order a good approximation
for the actual extinction present along the line of sight.
We show that the morphology of the disc sequence gives
a good indication of the nearby extinction along the line of
sight. The morphology of the bulge/bar red horizontal branch
is likely due to a combination of differential reddening and
a significant metallicity spread among the horizontal branch
stars. This is irrespective of the type of extinction law adopted.
There is in Baade’s Window globally no big difference be-
tween a Poissonian or a patchy type of extinction, except for
substructures in the morphology of the sequences for the latter.
Key words: methods: data analysis – Stars: HR-Diagram –
Galaxy: stellar content, structure
1. Introduction
Synthetic Hertzsprung-Russell Diagrams (HRDs) can be gen-
erated through the population synthesis technique, with the aid
of libraries of stellar evolution tracks (Bertelli et al. 1994a) of
different chemical compositions These HR-diagrams are part
of a powerful tool, the HRD-GST (HRD Galactic Software
Telescope; see Ng 1994 & 1996 and Ng et al. 1995 for details),
in stars counts studies of the Galactic Structure, in particular
the structure towards the Galactic Centre. Using the HRD-GST,
the contributions of various stellar populations are decomposed
statistically. Through a detailed and a concise analysis of the
star counts along the line of sight we aim to study
• the galactic structure;
• the interstellar extinction; and
• the ages and metallicities of the different stellar popula-
tions.
The results from our studies are reported in the papers by Ng
et al. (1995 & 1996a), Bertelli et al. (1995), these papers will
be hereafter referred to as Paper I–III, and Bertelli et al. (1996)
& Ng et al. (1996b).
The ages, metallicities and the spatial distributions of the
stars from various populations contain a wealth of informa-
tion about the formation and evolution of our Galaxy. The
stars, observed along any line of sight, are the result of a com-
plex mixture from various populations. Especially towards the
Galactic Centre there appears to be no clear consensus about
the ages & metallicities of the stellar populations (disc, bulge,
bar ...) and the parameterization of the galactic structure. The
large variation of the extinction over a relative small area is one
of the major causes. The near-IR passbands are less sensitive to
extinction. Each field needs to be studied separately, because
the extinction over the various fields is not easily parameter-
ized. The best strategy is probably, to determine the extinction
(if this is not too high and/or patchy) & the age-metallicity of
the various stellar populations from the optical passbands and
verify the results with near-IR photometry.
In (V,V–I) CMDs extinction and age-metallicity effects are
difficult to separate from each other. The tilted clump of HB
(Horizontal Branch) stars could be due to large differential
extinction, a large metallicity spread of the HB stars, or a com-
bination of both (Catalan & de Freitas Pacheco 1996; Ortolani
et al. 1990 & 1995a; Ng et al. 1996a&d). This might imply,
as suggested by Renzini (1995), that there are no super metal-
rich stars towards the Galactic Centre. Patchy extinction might
explain the various structures present in the (V,V–I) CMDs. In
addition the metal-rich globular clusters might be related to
the bulge (Ortolani et al. 1995a) or the bar (Ng et al. 1996d)
in both age & metallicity. Establishment to which population
these clusters are related with, would provide valuable infor-
mation about part of the formation history of our present day
Galaxy.
The objective of this paper is to show, how the HRD-GST
deals with extinction and to analyze the influence of the var-
ious manifestations of the extinction. Emphasis is put on the
extinction in the optical passbands and on the morphological
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Fig. 1.1. (Synthetic (V,V–I) CMD for Baade’s Window. For sake of
simplicity not all populations have been inserted. Only the disc pop-
ulations with a scale height less than 250 pc and the ‘bar’ population
(Ng et al. 1996a&c) are displayed. Dots, dashes, open circles and filled
squares refer respectively to main sequence stars, core H-exhausted
or red giant branch stars, horizontal branch stars and asymptotic giant
branch stars
appearance of the structures in the CMDs. We show what the
effects are for a specific population. Baade’s Window is used
as an example. In contrast to Stanek (1996), we show which
signatures can be expected in (V,V–I) CMDs from different
types of extinction. Combination of the different morphologi-
cal structures in the CMDs allows us to determine the extinction
along the line of sight, see Bertelli et al. (1995) and Ng et al.
(1996a&d). In Sect. 2 we describe our method, show the results
and discuss them in Sect. 3. We end this paper with a summary
of the results.
2. Extinction
2.1. Method
As starting and reference point we will use the extinction ob-
tained from our analysis (Ng et al. 1996a) of Baade’s Window
CMD (Paczyn´ski et al. 1994 and references cited therein). We
use the extinction law EV−I = AV /2.4 to determine the ex-
tinction in the I passband. The analysis of Woz´niak & Stanek
(1996) justifies that this is a valid approach in Baade’s Window.
Figures 1.1 & 1.2 show the simulated CMDs for Baade’s Win-
dow field, respectively with and without extinction along the
line of sight. Figure 1.2 shows the change of the morphology in
Fig. 1.2. Synthetic (V,V–I) CMD for Baade’s Window in absence
of extinction. For sake of simplicity not all populations have been
inserted. Only the disc populations with a scale height less than 250
pc and the ‘bar’ population (Ng et al. 1996a&c) are displayed
the CMD without extinction, indicating that the disc sequence
provides useful indications about the nearby extinction along
the line of sight. In this case almost all the structures move to
bluer colours and brighter magnitudes. The disc sequence be-
comes a vertical structure, because we observe stars with the
same colours at different distances. The dispersion is partly
due to the photometric errors & the crowding simulation and
partly due to age-metallicity differences among the disc stars.
This figure also shows that, without extinction, the detection
of the bar’s main sequence turn-off could have been possible.
For sake of simplicity and clarity of the figures, in which
the sensitivity is demonstrated to the foreground extinction,
we considered only the foreground stars (i.e. populations with
a scale height of 250 pc or less, say d< 4 kpc), together with
the allegedly called ‘bar’ population. The contribution from
other populations (old disc, thick disc, bulge, halo; see Ng et al.
1996b for a description of these population) have not been con-
sidered. The symbols in the figures designate approximately
the evolutionary phase of each synthetic star. The extinction
along the line of sight is varied in the following way:
◦ use a linear relation for the extinction curve between us
and 1, 2 or 4 kpc; the extinction is taken equal to maximum
value, AV = 1 .m75, at the latter distances;
◦ use a step function for the extinction curve and increase the
extinction to AV = 1 .m75 at 1, 2 or 4 kpc away from us;
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Fig. 2ab. The extinction along the line of sight in Baade’s Window
for various linearly (long-dashed line) and step-like (dashed line)
increasing extinction curves, at respectively 1, 2 and 4 kpc away from
us. The thick solid line is the mean extinction for subfield #3 (Ng et
al. 1996a)
Fig. 2b. The extinction along the line of sight in Baade’s Window
for a Poissonian distribution (AV = 1 .m60± 0 .m20). The dots show
the extinction from the synthetic stars ‘detected’ in the Monte-Carlo
simulation. The thick solid line is the mean extinction for subfield #3
(Ng et al. 1996a)
◦ use a random extinction irrespective of the distance of the
synthetic star along the line of sight; the distribution of the
extinction is
a) Poissonian, or
b) patchy.
In the Poissonian case we assume the presence of an absorb-
ing layer. For the effective thickness of this layer 100 pc (Cox
1989) is adopted. With an exponential density profile (Jones
et al. 1981, Ruelas-Mayorga 1991) the extinction will be no-
ticeable up to three times the effective thickness of this layer.
We therefore use 300 pc as the boundary of this absorption
layer. Outside this layer the extinction is equal to the maxi-
mum value. Inside this layer the extinction is scaled linearly
with its distance. Arp (1965) showed that this is a valid ap-
proach for Baade’s Window. This interpolation will suffice for
the current purpose, see for example Figs. 2b & 2c.
Fig. 2c. The extinction along the line of sight for a patchy (λ= 0.6;
AV = 0 .m0 – 1 .m75) distribution. Exaggerated, in order to enhance the
contrast of the lumpiness. The dots show the extinction from the syn-
thetic stars ‘detected’ in the Monte-Carlo simulation. It is emphasized
that this does not represent the actual situation in Baade’s Window.
The thick solid line shows the mean extinction for Baade’s Window
subfield #3 (Ng et al. 1996a)
Several cases are considered for both the Poissonian and
the patchy extinction. In the first case, the extinction is ran-
domized between AV = 0 .m0 – 1 .m75 and in the second case
AV = 1 .m60± 0 .m20 is adopted. The first range, see Fig 2c, is
not representative for the actual extinction in Baade’s Window,
because there are no regions where extinction is absent. It has
been considered in order to exaggerate the difference between
Poissonian and patchy extinction and furthermore, to enhance
the contrast between the extinction clumps. The latter value
covers approximately the range of mean extinction values de-
termined for the Baade’s Window subfields (Paczyn´ski 1994,
Ng et al. 1996a). For this part of the analysis the low and high
extinction patches determined by Stanek (1996) are ignored.
In first approximation, AV = 1 .m30 – 2 .m30 is considered as a
reasonable range for the total extinction range in Baade’s Win-
dow.
A patchy extinction map is made with an algorithm, which
generates N1 clustered points around N0 Poissonian distributed
parent points. The N1 points are uniformly distributed within a
radius λ. This latter parameter defines the size of the extinction
patch and is expressed in units of the mean distance between
the centre positions of the patch centers. N0 and N1 define the
resolution of the extinction map. Many different realizations
can be made for different choices of the parameters. For our
current purpose we made runs with relatively small & big
patches by using λ=0.3 and λ=0.6.
Figures 2b & 2c show respectively, the Poissonian extinc-
tion and the patchy extinction. We emphasize that these figures
show the total and not the differential extinction along the line
of sight. Each dot represents the extinction assigned to a syn-
thetic star in the simulations. Note that the extinction becomes
clearer at larger distances, due to an increase in the detection
of stars, which are located farther away in a larger volume.
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Fig. 3.1. Synthetic (V,V–I) CMD with a linearly increasing extinction
up to AV = 1 .m75 at 1 kpc distance
The large number of stars from the bar population gives a high
concentration of stars at 7 – 9 kpc distance. Note however, that
this concentration is located at a mean distance slightly larger
than 8 kpc. While 8 kpc (Wesselink 1987) has been adopted in
the HRD-GST for the distance to the Galactic Centre (Ng et
al. 1995). The displacement of the mean concentration of stars
beyond 8 kpc is due to the fact that the differential volume
increases with the distance.
Figures 2a – 2c show the different forms of extinction
adopted for this analysis. In all these figures we show, as a
reference, the ‘actual’ extinction (Ng et al. 1996a) as a thick
line. Figure 2a shows the linear and step-like extinction. We
consider three cases: the extinction is increased linearly or
stepwise to the maximum value AV = 1 .m75 at a distance 1, 2
or 4 kpc away from us.
The resolution of the input, patchy extinction map is scaled
dynamically in a 200× 200 grid between the minimum and
maximum values. A smooth map is obtained through an appro-
priate interpolation scheme between the neighbouring points.
The current choice of the figure dimensions results in an appar-
ent, in distance, extended extinction patch. In the simulations
300 Poissonian distributed points are used as centers for these
patches. Around these points another group of points are dis-
tributed within a radius λ. This radius actually defines how
independent the patches are from each other. The patches give
rise to the threaded like substructures in Fig. 2c, when they
start to overlap with each other.
Fig. 3.2. Synthetic (V,V–I) CMD with a linearly increasing extinction
up to AV = 1 .m75 at 2 kpc distance
Fig. 3.3. Synthetic (V,V–I) CMD with a linearly increasing extinction
up to AV = 1 .m75 at 4 kpc distance
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Fig. 4.1. Synthetic (V,V–I) CMD with a discretely increasing extinc-
tion up to AV = 1 .m75 at 1 kpc distance
Fig. 4.3. Synthetic (V,V–I) CMD with a discretely increasing extinc-
tion up to AV = 1 .m75 at 4 kpc distance
Fig. 4.2. Synthetic (V,V–I) CMD with a discretely increasing extinc-
tion up to AV = 1 .m75 at 2 kpc distance
2.2. Results
Figures 3.1 – 3.3, 4.1 – 4.3, 5.1 & 5.2 and 6.1 & 6.2 show the
resulting CMDs for the different type of extinction adopted.
Figures 3.1 – 3.3 show the CMD when a linear extinction
curve is used. These figures show the cases where the extinction
increases linearly, up to the maximum value at respectively 1,
2 and 4 kpc away from us. They further show the gradual tilt of
the disc main sequence, up to the distance where the extinction
is maximum. The sequence is vertical beyond that distance.
Notice that the tilt of the disc main sequence has not the same
orientation as the reddening vector. This is due to differences
in both the extinction and the distance of each star. With an
increasing distance for the maximum extinction, the disc hor-
izontal branch stars along the line of sight start to disperse,
because they do not have the same extinction. They also get
a tilt, similar to the main sequence stars. Figs. 1.1 and 3.3 are
quite similar, this is due to the fact that in first order the linear
increasing extinction gives a good approximation to the actual
extinction (see Fig. 2a).
With a 4 kpc distance for maximum extinction and b=−4.◦2
(Baade’s Window, subfield #3) the outer boundary of this ab-
sorption layer is about 300 pc. This is in agreement with an
effective thickness of 100 pc for an exponentially decreasing
density distribution. It is emphasized that there is a discontinu-
ity between the disc and the bar horizontal branches, because
we did not include the simulations of the older disc popula-
tions. But this is merely an artifact caused by the simplifications
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Fig. 5.1. Synthetic (V,V–I) CMD with a Poissonian distributed extinc-
tion (AV = 0 .m0 – 1 .m75)
made for these simulations. The morphological structures of
the bar population remain the same, because all the stars are
located outside the extinction layer and all have a maximum
extinction.
Figures 4.1 – 4.3 show the CMD when a step-like extinc-
tion curve is used. They show the cases for which the extinction
increases suddenly, up to the maximum value at respectively 1,
2 and 4 kpc away from us. Due to the discrete step size of the
extinction, the disc sequence splits up in two separate vertical
sequences: one bluer (V–I≃ 0 .m6) and brighter than the other
(V–I≃ 1 .m25), because the brighter stars are located in front of
the extinction screen. Note that the two sequences are shifted
from each other along the reddening line. The bright, blue se-
quence still connects with the fainter redder one through the
lower mass main sequence stars (the dots in the figures). In
contrast to the previous cases with a linearly increasing extinc-
tion, there is now a clear separation between the evolved stars
from the disc and bar population. In Fig. 4.3 one can clearly
see the disc turn-off from the stars which are located in front
of the extinction screen. Also in these cases the morphological
structures from the bar population remain the same, because
all the stars are located behind the extinction layer and all have
a maximum extinction.
In general, one does not have merely a step-like increase
of the extinction. A combination with a gradual, with distance
increasing extinction is more realistic. Due to the very distinct
nature of the step-like increase in the extinction, one can de-
termine quite accurately with an uncertainty of about 0.2 kpc
Fig. 5.2. Synthetic (V,V–I) CMD with a Poissonian distributed extinc-
tion (AV = 1 .m60± 0 .m20)
the distance to the source of this feature. Bertelli et al. (1995)
demonstrated this for the extinction of the field near the galac-
tic cluster NGC 6603. The morphology of the disc sequence in
the CMD of the cluster Terzan 1 (Ortolani et al. 1993) suggests
that this is possibly another field, in which we can expect a step-
like increase for the extinction at a certain distance. However,
the analysis of the frame near this cluster (Bertelli et al. 1995)
did not reveal the presence of a steep increase in the extinction
along the line of sight. This probably is an other indication,
that the extinction towards the galactic centre changes rapidly
over a relatively small area.
Figures 5.1 & 5.2 show the CMDs for Poissonian extinc-
tion. In the first case AV is varied between 0 .m0 and 1 .m75. It
is emphasized once more that this exercise is not representa-
tive for the actual situation in Baade’s Window. The adopted
boundary of the absorbing layer is located at about 4 kpc away
from us and, with respect to Fig. 3.3, the extinction can be
lower at any given distance. The blue side of the disc structure
will not be as tilted anymore and is nearly vertical now. Near
the Galactic Centre some of the stars will be brighter and bluer,
which can be clearly seen in the horizontal branch of the bar
population. In Fig. 5.2 constraints are put to the lower limit of
the extinction variations. This case is quite similar to Fig. 3.3,
the only difference is that a dispersion is present around the
mean extinction. This give rise to a little bit more dispersed
morphology of the sequences in the synthetic CMD, but it will
not introduce a change of the main morphological properties.
The mean extinction for the bar stars in this simulation is lower
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Fig. 6.1. Synthetic (V,V–I) CMD with a patchy extinction (λ= 0.3;
AV = 1 .m60± 0 .m20)
than for Fig. 3.3. This results in a small blueward shift (0 .m06)
of the bar population in Fig. 5.2 with respect to Fig. 3.3.
In the simulations of patchy extinction, AV has been var-
ied between 0 .m0 and 1 .m75 together with the correlation ra-
dius, respectively λ= 0.3 and 0.6, between the patches. The
figures with λ= 0.3 and 0.6 are very similar. They differ in
small details concerning substructures in the morphology of
the different sequences in the CMD. Besides very small sub-
structures, the CMDs are very similar to the Poissonian case
in Fig. 5.1 and they are therefore not displayed. This result is
not surprising, because all that matters is the extinction range.
The extinction patches only give rise to some small substruc-
tures in the synthetic CMD. Similar arguments can be given
for simulations with AV = 1 .m60± 0 .m20 and λ= 0.3 or 0.6 with
respect to Fig. 5.2. The differences between patchy and random
extinction are even smaller than in the previous case. Figure
6.1 shows the case λ= 0.3. For Fig. 6.2 an extinction range
AV between 1 .m3 and 2 .m3 is adopted. Again no big differ-
ences between the figures with λ= 0.3 or 0.6 are noticeable.
We therefore consider only the case λ= 0.3. Because of the ex-
tinction range, this figure ought to be compared with the CMD
from Baade’s Window for the whole field, see for example
Fig 1.1 (Ng et al. 1996a). Taking into account a 0 .m07 shift in
(V–I) colour (Ng et al. 1996a), partly due to differences in the
zeropoint of the HRD-GST photometric system, between the
simulated and the observed CMD, the following is noticed: the
simulated RGB and HB both cover the corresponding region
in the observed CMD completely.
Fig. 6.2. Synthetic (V,V–I) CMD with a patchy extinction (λ= 0.3;
AV = 1 .m80± 0 .m50)
This implies that AV = 1 .m3 – 2 .m3 covers indeed the extinction
in Baade’s Window. It also confirms that the stars from the ‘bar’
population are dominating the RGB and HB morphological
structures in the CMD. This does not imply that even metal-
richer stars are absent in this field. It mainly shows that they
are not dominantly present in the CMD. This is in agreement
with the metallicity distribution found from Baade’s Window
K-giants (Sadler et al. 1996). Furthermore, the sequence due
to the disc HB stars becomes broader and actually constrains
the maximum extinction allowed along the line of sight.
The simulations in Figs. 6.1 & 6.2 show that the actual
choice of the correlation radius, besides the very small val-
ues, is likely not very important. On the other hand, if only
a small number of patches had been used, the results might
have shown some dependency with the choice of the value for
the correlation radius λ. But probably this is not a realistic
option. Figures 6.1 & 6.2 further demonstrates that the HB
morphology is due to differential reddening, combined with a
metallicity spread among the HB stars. We are able to gener-
ate in the simulations a patchy like pattern for the extinction
along the line of sight. If the extinction difference between the
patchy ‘globules’ is large enough and when these globules are
big enough, one of the questions that remains open for future
analysis is: can we actually determine the distance to these
patchy globules? In Baade’s Window there is no big difference
between a patchy or a Poissonian type of extinction. Only,
when a large extinction range is present the difference might
become noticeable.
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Fig. 7. Synthetic (J,J–K) CMD for Baade’s Window. The absorption
in the J and K passbands are obtained under the assumption that
AJ/AV = 0.282 and AK/AV = 0.112 (Rieke & Lebofsky 1985),
with AV = 1 .m70.
3. Discussion
MC simulations have been made for various types of extinc-
tion. The main extinction is caused by material inside an ab-
sorbing layer. In first order the boundary of this layer is at
z≃ 300 pc. The stellar contribution in this layer is due to disc
stars from various populations along the line of sight. Any
significant change in the extinction will show up clearly in
the CMD morphology of the foreground disc sequence. But
towards the galactic centre and Baade’s Window this will only
hold up to approximately a 5 kpc distance from the Sun, where
a significant decrease in the disc density appears to be present
(Bertelli et al. 1995; Ng et al. 1996a). For practical purposes
one might assume a constant extinction beyond 5 kpc. On the
other hand, the bari-centre of the bulge/bar red HB sequence
provides information of the extinction at 8 kpc distance. A
suitable interpolation, between this and the extinction at about
5 kpc, results in the extinction curves obtained in star counts
studies with the HRD-GST.
If the red horizontal branch stars in Baade’s Window is due
to stars with a mean solar metallicity one has to disperse the
horizontal branch stars along the reddening line and introduce
a dispersion in the extinction, i.e. differential reddening. In that
case, a smaller dispersion will be also present in the foreground
extinction. If the dispersion is too large the disc sequence will
change significantly. On the other hand, a small extinction
dispersion, which is comparable with the colour dispersion of
the disc sequence, will not give rise to a significant change in
both the disc and bar morphology.
Patchiness of the extinction might be such, that it may
introduce a change in the CMD the horizontal branch mor-
phology of a population which has a mean solar metallicity,
without influencing significantly the disc sequence. But this
will require very special conditions for the patchiness of the
extinction. One can imagine that these requirements can be
found in a certain direction, but they will not be ubiquitous.
An inspection of the CMDs from the various subfields in and
near Baade’s Window (Udalski et al. 1993), some offset fields
near globular clusters (Ortolani et al. 1990, Bica et al. 1994)
and the CMDs of metal-rich globular clusters (Ortolani et al.
1990, 1992, 1993, 1994, 1995b & 1996) shows that differences
in the (mean) extinction are certainly present.
The horizontal branches from the field and the clusters
all seem share something in common. It is unlikely that the
change in the extinction is always such that the disc sequence
in the CMDs is not influenced significantly, while the horizon-
tal branches are dispersed along the direction of the reddening
line. In fact the morphology of the disc sequence is always af-
fected first by any change in the reddening. It is more likely that
we are dealing with an underlying population which has, due
to primarily a metallicity spread, a horizontal branch almost
parallel to the extinction line. This population, such as the ‘bar’
population identified by Ng et al. (1996a&c), will not require
special patchy extinction conditions. Ng et al. (1996d) demon-
strated for metal-rich globular clusters that a stellar population
similar to the ‘bar’ population can give a proper description of
the cluster HBs. But one ought to be cautious with clusters at
distances near 8 kpc. In those cases the cluster HB-clump over-
laps with the bulge/bar clump and it will be difficult to separate
the two contributions from each other (Ng et al. 1996d).
If one insists on a small metallicity range, a larger ex-
tinction range, ∆AV ≃ 0 .m7, will be required along the line
of sight, in order to obtain a comparable morphological ap-
pearance for the cluster HBs. Such an increase in the extinc-
tion range will certainly affect the morphology of the disc
sequence. The current analysis allows a change in the extinc-
tion of ∆AV ≃ 0 .m2 – 0 .m3. Such a value invokes only marginal
changes in the morphology of the disc sequence in Figs. 6.1
and 6.2. Merely differential reddening or a large metallicity
range will not be sufficient to explain the red HB morphol-
ogy. This constraint therefore favours a large metallicity range
combined with differential reddening.
In (V,V–I) CMDs age-metallicity and extinction effects
cannot be separated unambiguously from each other when a
large metallicity spread is present. Observations in other near
infrared passbands are needed. In a (J,J–K) CMD extinction
effects and metallicity effects are not pointing in the same di-
rection. A simulated (J,J–K) CMD in Fig. 7 indicates that a
horizontal spread in colour of the red horizontal branch stars
is likely due to metallicity effects, while the effects of ex-
tinction will give a dispersion in another direction. Further-
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more, the morphology of the (K,J–K) CMD of NGC 6528
from Guarnieri et al. (1995) indicates that this cluster probably
has an almost constant extinction. The colour dispersion of the
horizontal branch stars is likely due to age-metallicity effects.
On the other hand, the large near infrared sky surveys (DE-
NIS, Epchtein et al. 1993; 2MASS, Kleinmann 1992) might be
suitable to study the variations of the extinction in large areas.
Thus providing stronger constraints for the determination of
the ages and metallicities of the stellar populations towards
the Galactic Centre. The simulated (J,J–K) CMD, displayed
in Fig. 7, shows that a study like this is feasible, even with
Klim = 14 .m5.
Simulations have been presented for different types of ex-
tinction. These simulations show that distinct differences are
present between the morphology of the disc sequences for the
different forms of extinction. They further show that the disc
sequence is a good indicator for the nearby extinction along
the line of sight. The difference between patchy and Poisso-
nian extinction is not significant enough, in order to explain the
HB-clump morphology in Baade’s Window solely by patchy,
differential extinction. Differential extinction combined with a
metallicity spread among the HB stars is favoured as explana-
tion for the red HB morphology.
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